Mutagenesis studies toward understanding the mechanism of differential reactivity of factor Xa with the native and heparin-activated antithrombin.
A unique pentasaccharide fragment of high-affinity heparin activates antithrombin (AT) to enhance its rate of complex formation with factor Xa (FXa) by 200-300-fold. Recent results have indicated that the activation of AT is associated with the exposure of a cryptic exosite on the serpin that is an interactive site for FXa in the complex. Previously, we identified Arg(150) on the autolysis loop of FXa as a candidate residue that may specifically interact with the heparin-activated AT. Three other surface loops on FXa including 39, 60, and the sodium-binding 220 loops have been implicated to be critical for the protease interaction with the activated AT. To determine the extent of the contribution of these loops to the specificity of the FXa interaction with activated AT, several loop mutants of the protease were prepared and their reactivity with AT was studied in both the absence and presence of pentasaccharide. Analysis of the inhibition kinetic data suggests that the residues of both 39 and 60 loop make a minor contribution to the recognition of AT in both the native and activated conformation of the serpin. On the other hand, the reactivity of AT with the sodium loop mutants of FXa in the absence of the cofactor was severely impaired. However, the extent of the rate-accelerating effect of pentasaccharide in the AT inhibition of the mutants was not affected. These results suggest that all three loops play a role in the specificity of the FXa-AT interaction; however, neither loop specifically interacts with the activated conformation of the serpin.